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(54) DIGITAL CAMERA AND ITS OPERATION CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital camera that can " 
quickly read a video signal from a CCD without deteriorating the 

resolution. _ 

SOLUTION: When a zoom magnification is 1.25 or less, the number of _ 

pixels being a half of the total number of pixels are thinned in a vertical ^_ 

transfer path so as to halve the number of pixels in a vertical direction _ 

and pixels are mixed in a horizontal transfer path of the CCD so as to — 

halve the number of pixels in a horizontal direction. When the zoom ~ 

magnification reaches 1.25 or over at a time (t), the pixels in the ~ 

horizontal direction are not mixed and the horizontal transfer path of — 
the CCD is driven so that the number of the pixels in the vertical 

S 

direction is 1/4. The number of pixels in the horizontal direction of an *jj 

image represented by the video signal outputted from the CCD e 

reaches the number of pixels in the horizontal direction of a display * 
screen of a display device or over. Since interpolation of pixels for display is not needed, the display device 
can display the image with high resolution. 
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JP,2002- 199266, A [DETAILED DESCRIPTION] 
* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a digital camera (what gave the function of the camera to a 
digital still camera, a movie video camera, and portable information machines and equipment is included) in 
which zoom processing is possible, and a motion controlling method for the same. 
[0002] 

[Background of the lnvention]ln a digital camera, a photographic subject is picturized by a solid electronic 
image sensor like CCD. The picture of high resolution is acquired by high pixel-ization of a solid electronic 
image sensor. 

[0003]There are some in which the display is provided in a digital camera. An image pick-up angle is 
determined displaying an object image on a display. The resolution of the display provided in the digital 
camera is not so high. What is lower than the resolution of a solid electronic image sensor is common. 
[0004]ln order to indicate by a movie smoothly to the display in which the object image expressed by the 
video signal which picturized the photographic subject with the constant period for 1 / 60 seconds using the 
solid electronic image sensor, and was obtained by the image pick-up is provided by the digital camera. The 
horizontal pixel number of the picture expressed by the video signal outputted from ** and a solid electronic 
image sensor needs to be close to the horizontal pixel number of a display. 

[0005]On the other hand, the digital camera in which electronic zoom is possible has also spread. By giving 
zoom instructions, the picture in the predetermined field of an object image is expanded by pixel 
interpolation. 

[0006]lf a pixel is thinned out in order to display a movie image on a display smoothly, resolution will fall. 
About such a picture, the resolution of a picture falls [ of electronic zoom processing line unacquainted ] in 
many cases. 
[0007] 

[Description of the lnvention]An object of this invention is to keep resolution from falling, even if it carries out 
electronic zoom processing. 

[0008]The signal charge by which vertical transfer was carried out in the vertical transfer path which the 
digital camera by this invention is horizontal, and transmits perpendicularly the signal charge which many 
optoelectric transducers have been arranged perpendicularly and accumulated in the above-mentioned 
optoelectric transducer, and the above-mentioned vertical transfer path. With the video signal outputted from 
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the imaging means which outputs the video signal which picturizes a photographic subject using the solid 
electronic image sensor provided with the horizontal transferring path which carries out horizontal transfer 
horizontally, and with which an object image is expressed, and the above-mentioned imaging means. By the 
zoom territorial extension means and the above-mentioned zoom territorial extension means of specifying a 
zoom field out of the object image currently displayed on the display screen of the display which displays the 
object image expressed on a display screen, and the above-mentioned display. The picture in the specified 
zoom field so that it may be displayed on the above-mentioned display screen as a picture of one piece. 
With the video signal outputted from the zooming means which carries out zoom processing of the video 
signal outputted from the above-mentioned imaging means, and the above-mentioned imaging means. 
When the pixel number of the horizontal region corresponding to the horizontal range of the zoom field 
specified by the above-mentioned zoom territorial extension means among the object images expressed is 
more than the horizontal pixel number of the above-mentioned display, Having the 1st driving means that 
drives the above-mentioned horizontal transferring path so that the signal charge which adjoins horizontally 
may be mixed The feature and **. **. 

[0009]This invention also provides the motion controlling method suitable for the above-mentioned digital 
camera. Namely, the horizontal transferring path which carries out horizontal transfer of the signal charge by 
which vertical transfer was carried out in the vertical transfer path which this method is horizontal and 
transmits perpendicularly the signal charge which many optoelectric transducers have been arranged 
perpendicularly and accumulated in the above-mentioned optoelectric transducer, and the above-mentioned 
vertical transfer path horizontally. With the video signal obtained by picturizing a photographic subject using 
the solid electronic image sensor which it had, and obtaining the video signal showing an object image. The 
picture in the zoom field specified out of the object image which displays the object image expressed on a 
display screen, and is displayed on the display screen of the above-mentioned display so that it may be 
displayed on the above-mentioned display screen as a picture of one piece. Carry out zoom processing of 
the video signal outputted from the above-mentioned imaging means, and by image pick-up. When the pixel 
number of the horizontal region corresponding to the horizontal range of the zoom field specified among the 
object images expressed by the obtained video signal is more than the horizontal pixel number of the above- 
mentioned display screen, the above-mentioned horizontal transferring path is driven so that the signal 
charge which adjoins horizontally may be mixed. 

[0010]According to this invention, horizontal and the horizontal transferring path which transmits horizontally 
the signal charge to which the vertical transfer path which transmits perpendicularly the signal charge which 
many optoelectric transducers were arranged perpendicularly and accumulated in the above-mentioned 
optoelectric transducer, and the above-mentioned vertical transfer path were transmitted perpendicularly. A 
photographic subject is picturized using the solid electronic image sensor which it had. The object image 
expressed by the video signal obtained by the image pick-up is displayed on the display screen of the 
above-mentioned display. If a zoom field is specified, zoom processing will be carried out so that the picture 
in the specified zoom field may be displayed on the display screen of the above-mentioned display as a 
picture of one piece. 

[001 1]By the above-mentioned zoom territorial extension means among the object images expressed by the 
video signal outputted from the above-mentioned imaging means. When the horizontal pixel number 
corresponding to the horizontal range of the specified zoom field is more than the horizontal pixel number of 
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the above-mentioned display, the above-mentioned horizontal transferring path drives so that the signal 
charge which adjoins horizontally may be mixed. 

[0012]When the horizontal pixel number of the above-mentioned zoom field is more than the horizontal pixel 
number of the above-mentioned display, since an object image cannot be displayed on the above- 
mentioned display, it is necessary to lessen a horizontal pixel number. According to this invention, the signal 
charge (signal charge accumulated in the above-mentioned optoelectric transducer which adjoins 
horizontally) which adjoins horizontally is mixed. The pixel number of the object image expressed by mixing 
of a signal charge with a video signal decreases. It can display now on the display screen of a display. And 
since the pixel number of the object image expressed by the video signal outputted from the above- 
mentioned solid electronic image sensor decreases, the output of the video signal from a solid electronic 
image sensor becomes smooth. A movie image can be smoothly displayed now on a display screen. 
[0013]By the above-mentioned zoom territorial extension means among the object images expressed by the 
video signal outputted from the above-mentioned imaging means. Since the mixing process of the signal 
charge in the above-mentioned horizontal transferring path stops when the pixel number of the horizontal 
region corresponding to the horizontal range of the specified zoom field is less than the horizontal pixel 
number of the above-mentioned display, a high-resolution object image can be displayed on the display 
screen of a display. 

[001 4]lt is preferred to have further the 2nd driving means that drives the above-mentioned vertical transfer 
path so that the signal charge which adjoins perpendicularly may be mixed. 

[001 5]Since the line number of the perpendicular direction of the object image expressed by the video signal 
outputted from the above-mentioned solid electronic image sensor can also be decreased, a video signal 
can be smoothly read from the above-mentioned solid electronic image sensor. 

[0016]The signal quantity of the video signal outputted from the above-mentioned solid electronic image 
sensor when the 2nd driving means of the above mixes the signal charge which adjoins horizontally, It may 
thin out according to the existence of mixing of the signal charge which adjoins horizontally, and a rate may 
change so that the signal quantity of the video signal outputted from the above-mentioned solid electronic 
image sensor may become the same, when not mixing the signal charge which adjoins horizontally. 
[0017]The signal quantity of the video signal outputted from the above-mentioned imaging means becomes 
fixed. 
[0018] 

[Example]Drawing 1 is a block diagram in which showing the example of this invention and showing the 
electric constitution of a digital still camera. 

[0019]Operation of the whole digital still camera is generalized by CPU20. 

[0020]The digital still camera has an electronic zoom function. The output signal from the zoom switch 13 for 
giving specification of electronic zoom instructions, magnifying power (zoom magnifying power), and the 
zoom field that should be expanded is inputted into CPU20. 

[002 1]A digital still camera moves with image quality priority mode with the mode switch 14, and can set up 
a priority mode selectively. The signal which shows setting out in the mode is inputted into CPU20. Image 
quality priority mode changes the drive system of CCD2 later mentioned when the zoom magnifying power 
of electronic zoom exceeds predetermined zoom magnifying power, and raises the resolution of a picture. A 
motion priority mode is a priority (motion of picture comes to become smooth) thing about a motion of the 
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picture which fixes the drive system of CCD2 and is displayed on the display 8. 
[0022]The signal which shows depression of the shutter release button 15 is also inputted into CPU20. 
[0023]The light figure which expresses an object image with the imaging lens 1 carries out image formation 
on the acceptance surface of CCD2. 

[0024]CCD2 is controlled by image pick-up synchronized signal VI outputted from the timing generator (TG) 
12, and other control signals. Synchronizing with image pick-up synchronized signal VI, an object image is 
picturized with a constant period (1 / 60 seconds), and a video signal is outputted from CCD2. The video 
signal outputted from CCD2 is inputted into the analog-to-digital conversion circuit 4 via the CDS (correlation 
double sampling) circuit 3. An analog video signal is changed into digital image data in the analog-to-digital 
conversion circuit 4. Digital image data is inputted into the digital disposal circuit 5. 
[0025]As for digital image data, a gamma correction, white balance adjustment, etc. are performed in the 
digital disposal circuit 5. The digital disposal circuit 5 also has the function to perform electronic zoom 
processing (pixel interpolation processing). The image data outputted from the digital disposal circuit 5 is 
inputted into the encoder 6. Predetermined encoding processing is also performed in the encoder 6. The 
reproduction synchronizing signal VD is given to the encoder 6 from CPU20, and image data is outputted to 
it from the encoder 6 synchronizing with this reproduction synchronizing signal VD. 

[0026]Digital image data is changed into an analog video signal in the analog-to-digital conversion circuit 7. 
By giving the changed analog video signal to the display 8, a movie indication of the object image is given 
with a constant period. This display 8 can display the picture of 640 pixels of horizontal directions, and 480 
pixels of perpendicular directions. 

[0027]lf there is depression of the shutter release button 15, the image data outputted from the digital 
disposal circuit 5 will be inputted into the memory card controller 9. Image data is recorded on the memory 
card 10 by the memory card controller 9. 
[0028]Dr^ CCD2 typically. 

[0029]CCD2, the 1600 photo-diodes 12 are arranged horizontally and the 1200 photo-diodes 12 are 
arranged perpendicularly. Therefore, the object image of 1600 pixels of horizontal directions and 1200 pixels 
of perpendicular directions will be acquired by the video signal outputted from CCD2. 
[0030]The right-hand side of each sequence of the photo-diode 12 arranged perpendicularly is adjoined, and 
many vertical transfer paths 22 which transmit perpendicularly the signal charge accumulated in the photo- 
diode 12 are arranged. The horizontal transferring path 24 which transmits horizontally the signal charge by 
which vertical transfer was carried out in the inside of the vertical transfer path 22 to the output side of the 
vertical transfer path 22 is arranged. 

[0031]The shift pulse to the vertical transfer path 22 of the signal charge accumulated in the photo-diode 21, 
the drive pulse of the vertical transfer path 22, and the drive pulse of the horizontal transferring path 24 are 
given from the timing generator 12 mentioned above. The horizontal picture element mixing drive which 
decreases a horizontal pixel number is possible for CCD2 like the after-mentioned by mixing the signal 
charge showing the perpendicular direction pixel infanticide drive and the horizontal pixel which thin out a 
vertical pixel. By a perpendicular direction pixel infanticide drive or horizontal picture element mixing drive, 
the signal quantity of the video signal outputted from CCD2 becomes less than the time of reading the signal 
charge accumulated in all the photo-diodes 21. The reading time of the video signal from CCD2 becomes 
quick. 
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[0032]Drawing 3 (A) shows a part of CCD2. Drawing 3 (B) And (C) It is a time chart which shows signs that 
a signal charge is transmitted in the horizontal transferring path 24. 

[0033]On the horizontal transferring path 24, E4 is periodically formed from the horizontal transfer electrode 
E1. phiH4 is outputted from the horizontal transfer pulse phiH 1 from the timing generator 12. phiH4 is given 
to E4 from these horizontal transfer pulses phiH 1 from the horizontal transfer electrode E1. 
[0034] If the signal charge for one line inputs into the horizontal transferring path 24 from the vertical transfer 
path 22 as mentioned above, the horizontal transfer pulse phiH2, phiH3, and phiH4 will be given to the 
horizontal transfer electrode E2 of the horizontal transferring path 24, E3, and E4 at the time of time T=T1. 
Then, a potential well is formed under the horizontal transfer electrode E2, E3, and E4. A signal charge is 
temporarily accumulated in the formed potential well. Since the potential well is formed under the horizontal 
transfer electrode E2, E3, and E4, the signal charge accumulated in the photo-diode 12 which adjoins 
horizontally is mixed. It means that horizontal direction 1 / 2 pixel mixing from which a pixel number is set to 
one half in a horizontal direction was performed by this. 

[0035]When it comes to time T=T2, the horizontal transfer pulse phiH1 and phiH2 are given to the horizontal 
transfer electrodes E1 and E2. A potential well is formed under the horizontal transfer electrodes E1 and E2. 
A signal charge is made to move by 1 horizontal transfer electrode. 

[0036]While a potential barrier is formed between potential wells so that the mixed signal charge may not be 
mixed hereafter, the signal charge transmits the inside of the horizontal transferring path 24. 
[0037] If the signal charge for 1 horizontal line is outputted from the horizontal transferring path 24, the signal 
charge of the next horizontal line will be outputted from the horizontal transferring path 24. 
[0038] Drawing 4 drives the horizontal transferring path 24 of CCD2 so that a horizontal pixel number may be 
set to one half (horizontal direction 1 / 2 pixel mixing), And when the vertical transfer path 22 is driven so 
that a vertical pixel number may be set to one half (1/2 pixel of perpendicular direction infanticide), the object 
image (it is called a display image) displayed on the object image (it is called the CCD output picture) and 
the display 8 which are expressed by the video signal outputted from CCD2 is shown. Pixel mixing with 
horizontal drawing 5 is not performed, but when the vertical transfer path 22 is driven so that a vertical pixel 
number may be set to one fourth (1/4 pixel of perpendicular direction infanticide), the CCD output picture 
and display image which are expressed by the video signal outputted from CCD2 are shown. 
[0039] drawing 8 (A) from -- (C) A part of pixel of the perpendicular direction of a CCD output picture is 
shown, drawing 7 (A) from -- (C) shows a part of horizontal pixel of the CCD output picture. 
[0040]As mentioned above, CCD2 has a pixel number of 1600 pixels of horizontal directions, and 1200 
pixels of perpendicular directions, and the video signal for all the pixels is outputted from CCD2 according to 
the depression of the shutter release button 15 at the time of record. The video signal outputted from CCD2 
is changed into digital image data, and is recorded on the memory card 10. Namely, drawing 6 (A) In the 
time of record, infanticide processing in the vertical transfer path 22 of CCD2 is not performed so that it may 
be shown. Mixing of the signal charge in the horizontal transferring path 24 is not performed, either. 
Therefore, 1,920,000 pixels (= 1600 pixels x 1200 pixels) image data will be recorded on the memory card 
10. 

[0041]When image quality priority mode is set up and it indicates by a movie at the display 8, CCD2 is 
controlled so that the signal quantity of the video signal outputted from CCD2 decreases. There are two 
kinds of control of this CCD2. 
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[0042]The 1 is horizontal direction 1 / 1/2 pixel of 2 pixel-mixing perpendicular direction infanticide drive. As 
for this drive method, pixel infanticide is performed so that a vertical pixel number may be first set to one half 
in the vertical transfer path 22 of CCD2 (referring to drawing 8 (B), the pixel by which the solid line is not 
thinned out, and the pixel by which the dashed line was thinned out are shown). The signal charge by which 
vertical transfer was carried out in the vertical transfer path 22 is inputted into the horizontal transferring path 
24. In the horizontal transferring path 24 of CCD24, the signal charge accumulated in the adjoining pixel is 
mixed (refer to drawin g 7 (B)). A horizontal pixel number is set to one half by mixing a signal charge. Since 
the signal quantity (pixel number of the pixel expressed by a video signal) of the video signal outputted from 
CCD2 decreases, a video signal can be promptly read from CCD2. 

[0043]lf CCD2 is driven by horizontal direction 1 / 1/2 pixel of 2 pixel-mixing perpendicular direction 
infanticide, as shown in the left-hand side of drawing 4, it will become a pixel number of 480,000 pixels 
(=1600x1200) of 800 pixels (=1600pixel/2) of horizontal directions, and 600 pixels (=1200pixel/2) of 
perpendicular directions. Since a pixel number is set to one fourth at the time of record, it can read a video 
signal from CCD2 promptly. 

[0044]Thus, the read video signal is thinned out after that and is horizontal. 640-pixel perpendicular direction 
It becomes 480-pixel image data. A movie image is displayed by giving the display 8 as mentioned above. 
[0045]The 2 is 1/4 pixel of perpendicular direction infanticide drive. Horizontal pixel mixing is not performed. 
Pixel infanticide is performed so that a vertical pixel number may be set to one fourth in the vertical transfer 
path 22 of CCD2 (refer to drawing 5 , drawing 6 (C), and drawing 7 (A)). By driving CCD2 by 1/2 pixel of 
perpendicular direction infanticide, as shown in the drawing 5 upper part, it is 1600 pixels of horizontal 
direction perpendicular direction. It becomes a pixel number of 300 pixels (= 1200/4). Like that drive method 
of 1 mentioned above also in this case, since a pixel number is set to one fourth at the time of record, a 
video signal can be promptly read from CCD2. The video signal read from CCD2 is thinned out after that, 
and serves as image data of 480 pixels of 640 pixels of horizontal direction perpendicular directions. A 
movie image will be displayed on the display screen of the display 8. 

[0046]ln the digital still camera by this example, it also has the electronic zoom function. A zoom field is 
determined according to the territorial extension given from the zoom switch 13 as mentioned above. A 
zoom field is determined looking at the display image currently displayed on the display 8. As shown in the 
right-hand side of drawing 4 , zoom field Az1 is displayed on the picture displayed on the display 8. 
Electronic zoom processing is performed so that the picture in this zoom field Az1 may be displayed on the 
display 8 as a picture of one piece. 

[0047]ln the digital still camera by this example, horizontal direction 1 / 1/2 pixel of 2 pixel-mixing 
perpendicular direction infanticide drive is performed for horizontal zoom magnifying power less than 1.25 
times. If horizontal zoom magnifying power will be 1.25 or more times, horizontal pixel mixing will not be 
performed but vertical 1/4-pixel infanticide will be performed. Namely, since zoom magnifying power is less 
than 1.25 times if a zoom field is larger than 512 pixels (51 2pixelx1. 25=640) of horizontal directions, and 384 
pixels (384 pixels x 1.25= 480 pixels) of perpendicular directions as shown in the right-hand side of drawing 
4, Horizontal direction 1 / 1/2 pixel of 2 pixel-mixing perpendicular direction infanticide drive is performed. If a 
zoom field is smaller than 512 pixels (51 2pixelx1. 25=640) of horizontal directions, and 384 pixels (384 pixels 
x 1.25= 480 pixels) of perpendicular directions, since zoom magnifying power is 1.25 or more times, 
horizontal pixel mixing will not be performed, but vertical 1/4-pixel infanticide will be performed. 
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[0048]Zoom field Az2 in the CCD output picture acquired on the display image by the drive of horizontal 
direction 1 / 1/2 pixel of 2 pixel-mixing perpendicular direction infanticide by zoom fields being 512 pixels of 
horizontal directions and 384 pixels of perpendicular directions becomes a field of 480 pixels of 640 pixels of 
horizontal direction perpendicular directions. Horizontal pixel number of zoom field Az1 on a display image 
when horizontal zoom magnifying power becomes 1.25 or more Become 512 pixels or less and by the drive 
of horizontal direction 1 / 1/2 pixel of 2 pixel-mixing perpendicular direction infanticide. In the acquired CCD 
output picture, the horizontal pixel number of corresponding zoom field Az2 will be less than 640 pixels. 
[0049] However, since it is 640 pixels of horizontal directions, pixel interpolation of the display screen of the 
display 6 must be carried out so that it may become 640 pixels. Image quality will deteriorate by pixel 
interpolation. For this reason, in the digital still camera by this example, as mentioned above, when zoom 
magnifying power will be 1.25 or more times, the drive method of CCD2 is changed so that it may become 
1/4 pixel of perpendicular direction infanticide from horizontal direction 1 / 1/2 pixel of 2 pixel-mixing 
perpendicular direction infanticide drive. Since horizontal picture element mixing is not performed, the 
horizontal pixel number of a CCD output picture will be 1600 pixels. It can display on the display screen of 
the display 8, without carrying out pixel interpolation. A high-definition picture can be displayed on the 
display 8. 

[0050]Drawing 8 is a time chart which shows the drive system of a digital still camera. 
[0051 ]the case where zoom magnifying power is less than 1.25 times as mentioned above -- the horizontal 
pixel mixing perpendicular directions 1/2 -- base -- an infanticide drive is performed. If zoom magnifying 
power will be 1.25 or more times in the time t, horizontal pixel mixing will not be performed but it will become 
1/4 pixel of perpendicular direction infanticide. Since horizontal pixel interpolation becomes unnecessary in 
1/4 pixel of perpendicular direction infanticide as mentioned above, deterioration of image quality can be 
prevented beforehand. 

[0052]lt becomes the signal quantity with same signal quantity of the video signal outputted by 1/2 pixel of 
horizontal pixel mixing perpendicular direction infanticide drive from CCD2 and signal quantity of the video 
signal outputted by 1/4 pixel of perpendicular direction infanticide drive from CCD2. The reading time of the 
video signal from CCD2 does not fall. 



[Translation done.] 
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[0005] — ^r, A^nrtg^T ■ fi 

0 , S^MtOFJf^OfflftJjftoBfi^BfSWIUt «fc 
[0006] A-b'BftSr^TK^B^Hif 

[0007] 

[0008] c\<n^mzXh : fA-J9}V-ii^=>\i, 7\<. 

$^^ft^-mW*7j<¥^ftt7K¥^t-47K¥lEiliif^^ 

*» 6 EtS ti § iXTt t i o T ^ § ft 4 Sr S 

^BffitfljKf ±IE^^Sco**Bffl± 

h x-A««ste^a . JJEX- Affi^is^atc «t o 

d . ±iEX-A|g«*iS#aK: i o X fgjg 



(3) 

3 

f E*¥$eMIF£ £iE»rr « & 1 OWl&^a * ff *. X v ^ d 
[00 09] itf5SSHg(4, ±IBt-V i?9)V ■ 

xmzti& w&ww & m^mm izm^ l , ±§ eh^sis 

fifttX-A'gJirteoiHS^ 1 mcom&t LT±fE^H 

m^^-H^mm^znmt ^^mmcomww^ , ± 20 

teBtS^S^SWtfE^-*-* J: a ^±fE*¥«siiE££ 
[0010] ;«^ti(:i: £ fc , ^S-iftFfe i vaH35r 

*■ AtttfiUiZKm-t h zmz-tz mwmi- mm 

[0011] ±iaW^gb^4>lH*S#ifcWliWi-*fc:J: 

-r * d a (;±iE*¥Sgiis#^ffi » § ft s . 40 

[0012] ±IEX-AM^O*T*I^O®lliC^±IE 
1ft" 5 fi-^TO ( WXfil \z W£ L T v •> S ±1 E3£«3E8t 
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[0013] ±iai«^gfa&»^ffi^S*ifcW«S^(cJ: 

o n h\m-m%cr) 0 % , ±iex- A««»Bje#a 

£ i T^je§ tifttX-AM^TKT^I^coiEHI^MJS 

com.-&>imtew±zti&cDx*, mm.m.^mv^mwm.i: 

[0014] SiKriftHcBB«-*m#«flfta^-4 =t 

a iz±gmwimm*msrr&m 2 oibi&^ss- $ ^ t 

[0015] ±IEH*«^tiffi3g^*^ffi*$m>i^ffe 

«^ § -ft h z. t tp?% h cox , isEm^f&M&Hp 
^nmi / zmmim^m^iii'tc\ t &x*% h . 

[0016] JJES& 2 WlKMMf &fi , *T*|6lfc:BHS?t 

^Khmmm^com^m.ttm^t-^hXd^z, ;kt 
w t sssf -t & m^mffico^co wis t m t x rs? 1 & * 

5 1 <r>xh itwk 
[0017] jjat»^gfa&»^,as^s*i4w«m^i 

[00 18] 

[ SHtHOfttyi ] HI ti, i O^BBcOHJftfU & CO 

[0019] x A i??}V ■ Xj-)V ■ f)* 7 CO-^facOMfE 
(4, CPU20tJ;-5T^fS§fL-g.o 
[0020] ^'^/l- ■ X^-fV ■ ^^^{4, IfX- 

flME) , fiS^-r^^X-AH^^Sr-fx^/t^OX 
-A • X-f >y^-13*^c7)m*fi-^(4, CPU20tA*-f- 

[0021] ■ xi-)V ■ ij^mt, ^— K ■ 

X-f yfUti OBMfft^-Hkttl^ft^-H'i;?: 
aHWfciSb&c* ft . ^-F«iSS*^fI^-i4, CP 
U20tcAtJ-T-S»o H®f#^-K{4, «-?X— A<0X- 

Afg^**Bf^cox— A^&jSi. 3t i: & tf^atrft C C 
d 2 cdw^ * 3E i t aft^ftf mm i*i± $ s t ^ 

T*fto «J^ffi7 l c : t-K{4, CCD 2c0lEKj^SrElS 
[0022] is^-y? ■ —X ■ #7 >15C0W LTtf 

^^-rft^- fccp u2otcAtnr& . 

[0023] mmi^yx 1 k± o-ea^tistfefc^t^fctfe 



&C cd 2 co^ymnzifcm-f ft . 

[0024] CCD2(t ?>fSy/' yx^-l/-? 

(TG ) l2*»^aj*Sii&»ffi|i|JWm#vi^<?)ffioM 

m-^fc i-sTSflffli^iis „ mimmmnn izmm l x , 

— 5£ja»§ ( l/60#) Ttfc^fltffcWSMRSft, CCD 2 

««#(4, CDS (IBlZlt^7'Jy/) IB3t^ 
LTTtnT'/f 4 ^?7t^j&[IJS&4 tA^-f ft . T-T 
n^'/r ^ ^^7l^aWH»4 iz&X^XT-f-nymMt^r 
iFf* S^t-WRx— *fc3Q*§ft4. i?9)VW& 

[ o o 2 5 ] -fv : J?}imm-T-?t,i, m*ftmMB&5 

SftfcBttr-*tt. xya-y6CAWS. x>-a 

— ^ 6 fcfc V FJt^cOX y 3 — r -f y ■f^M i> fihtl 

^ £ 6 tj o , <r cnn^mmimym mm t t hirt 

— ^xyr?— ^"63t»£>ffi;fj3:fxft, 
[0026]f-( a^AWRf— T~fu?/?4 

i??jvmm$& 7 t *j x ^x r -r o *^fcflMt# tsa» § ft 

ft . 301 § ft£ T n ^n«flM3^iS^6IK 8 (c *. S> 
ixft i h t «t 0 , S^ftft^'— SJliBT-A- f^^ix 

5. ;«^a8li, *T*l^640B3R, Sifcfr 1*1480 
B*OBM£*ST"# ft &<9T"£>ft „ 
[0027] yf^-k'J —X ■ ^'^ yi5C0#LT(f 

ft t , fi^amis 5 *^ mt) $ ft ^Bts-f- ? 

•J ■ K ■ ay bn— 7 9(:j;-5tlff- 
U ■ ^-h'lOtfEHSftfto 

[0028]I2I1 CCD2J1»*LTV^» 
[0029] CCD2!i, 7KT^T[&It-1600fSe07 * h 
•4* sf- K12jW£M5ft, SllD6ri*Itl200«(?D7 4- h ^-4 
KEsWEMSftTV**. L/£**-3*C, CCD2H 

[0030] mmjj&iic&M.ztix^&y* y^a^- 

mmsztix^&e s*iKis»22^)a*«fc:tt, sic 

-rft*TteiIS&24^ffia§nTl->ft . 

[0031] y * h ¥4 Y2uzwmztitzimnffi 

9 A ^y? ■ i/^V-JllfrhH-thlxht, £fz, ft 

mcni. oizccv 2 a., mw.jjfi]<7Mm$:fa\ i 3\<mw.j7 

ft d i: i 0 faoBagSc SrSfcH" ft 



(4) #12002-1 99 2 66 

6 

B«Ftl^IB»^tg-C£> ft . SIS^[*iBSPh^I # 1E»S 
fcidtfeTHaiffi^ffittfc: i 0 , c c D 2 til}j£ftft 
SWWi^Ofif** 1 , t^t«7 4- h r-4 F21CS 
WS*utm-f«WtR*ffi-rfcS i^^-SKSrft. c 
C D 2 *>6 cDfftftff^M^tH LBtPa^iK ^rft . 
[0032] 03 (A) it. CCD2<7)— gP^^tT^ 

4. 03(B) *s.fctf(c) li* 3 FteiMH24ttJ^-cm-f-m 
^'lKM$^Xft«^2r^-r^-4 A ■ ^^-hT'^ft. 
[0033] * 3 HE3S»24_h(C«, 7k¥$K3lSffiE 1 ^ 
10 h E 4 3^fflSlWfcJe*S*tT ^ft . MSV/-yi * 
^12^^7K^&WVV-X <^H1H^H4 ^tH^] $ 

tift . /jc^teMfliffiE 1KE4 t;^tL^^7K^teM^° 

[0034] ±3^ Li£ i3ti74 y^-oft^-m^^a 

iS)llsa»22**6* 3 FKia»24t: A*~T ft t , B§f [JT = T 

1 «B§^T"*^FteiMS#2407fc^SKji«SE 2 , E 3 i 
4 iZTk^&M'VlsX 4>W2, 4> H 3 J: t>'<6 H 4 

5-tt?ti&> -tit. TkTKSiWE 2 , E3ioJ;WE 
4 «Tfc«*i#F3W»J« S ft ft . ffM S ix/-c«fi#F 
20 fl-f-ffi^f^'— B#e^Jtc«*§fLft. TKTtei^ttffiE 
2, E 3 itXE 4 COT tfl:f4#F^'ffM $ ftT ^ ft CO 
T\ * 3 F#l*Ifc:BWN-* y * b y'A H12(cWt§ft 

is v vcB3Hfc&* l / 2 b ^rft *¥^ri^ l / 2 B*^^ 5 
fffcftfeifcfc**. 

[003 5] B#SijT = T 2 £ 3rft i: , ^KTSkMSSE 1 
fciV'E 2 C*fijM''^^H 1 itx ^ H 2 ft H- it 

^.ftfto *¥iKjiimffiE i eiVE 2<7)Tt:«:fi#F* i 

TfMSftft . m^«W * s 1 TK^HBSM^IftS ^^ft 
30 ^iirt^ft. 

[0036] iiiT. m&$tifzimnm i m$'t>%^£ 

[0037] 1 A ^<7)fi-^«#J& i * 3 FKMS&24 

^ft^Sftft t , ^<^tKT5-4 ycOfl-^m^'TkTte 

[0038] H4{i, * 3 F*lft<?5l8l8R3& t 1 /2 t%h 
i5CCCD2 c?)7j<TteiMS#24^ Ig» t ( 7k^\ft 1 / 

21*1^) , ^iEJ-^Ifi^l/2 t ^rft i 

40 a cMfi*i&22£fttt ( aa:*i*] 1 / 2 BHPaiei # ) 

L fz b # c c D 2 S ft ft Wtff ^tc «t -ca 

$a&s^ffc« (ccDai^Bmtv^ ) fej;^^^ 

cowmmtf l/4h^l»J;3 (=SlBIESH22£ffin ( s 

tt^ft 1/4BSPbT?[£ ) L^i: ICCCD 2frt>ftJ) 

$ftft «*fi&m#tc: i -3 T^Sftft ccd m^B^fcit/' 

^B^2r^LTV^ft„ 

[0039] 06(A) A»S,(Q 14, CCDffi^BftOS 
50 ifi^T^OBlR^— g|5^^tTV^ft 0 12 7 (A) *»6(0 



(5) 



14, C C D £U^B^7j<^r*I^lif*0— gR^LTC* 

ft o 

[0 04 0] JJfiUfci-StC, CCD2ii* 3 F£"l*11600 
B*, afi*-|ftH200H3RcOH3SK*t>otcOT*>0, IB 
liBt^Ji^ffl^OB^Mf-^^V-v •/ ^ ■ Hi-X • 
^yi5tf5ffT(CJBtTCCD2**feffl*S*t4. CCD 

§ixT, ■ MOfcrfEliSiift. ■^Srfc'fc, 

6(A) tC^iat, ieiiff#tCi3V^TJi, CCD2C0 

-5 T , 192/TBS ( = 1600BS X 1200BS ) i^itf- 

[004 1] M«^*-h*a*1^3*rC^4#£fc:*i 
WT, SSgi8 CA-eistS 1 1 CCD 2 

frbtojjzti&m&m^eimfHk&'j?*: < &ft x a tc 

C D 2 ^JfW^ilS , I«CCD2 <7)$IJfPfcii 2 S3I£> 

ft. 

[0042]^lli, *±P^-ft 1 / 2 H*a&Sittr 
|ftFl/2H*IBIflSSB«rCft4. £ OWldSrffili , i-f 20 
C C D 2 tf>S!flEi*»22£i5 v ^Sifiarft^BsiSR* 1 1 
/ 2 t 3rft X a fciBHSBI * J6*ff Wl4 ^T"£> ft (El 
6(B) #M, Hfl/O^l^ixTV^v^a*, 0GK#|g|9[ 
frftj^BSSr^LT^ft) . SKSEjHK22^fcViTSlt 
lKji§tL^fI-^S#«, *T«K3ilS24^A^-r & . CC 
D24^* 3 HBSS»24fc:4ilf^T , BH^SHsKtSfllSfi 

tzm^wMmf^tih ( a 7(b) #s§) . m^mm* 



§ ^ft i t tz x o , T^-xfavmmmfi 1/2 1% 

^£i:^Tfl£:fiftB*<?)B*$0 ^iJ^^ftOT", 30 

tt«ft#t)ffia»:c c d 2 *»6i«»ai-ti t #t*# 5 =t 
a t&ft „ 

[0043] * 3 ps-i*ii/2WKa&aii3ri*ri/2B 
mi?! s £ ct o c c d 2 t , 114 oaiot^ 

-tiat, 7K¥^riB| sooBS (=i600B*/2) , Sit 

;?yft600B* (=1200B*/2 ) ^4877HS (=1600X1 
200) COBHtiCis&ft,, HStlAfi, fE£|B#0 1 /4 fc & 

hcox-c c D 2 3&»ia«Wftm#*5KStaHE»ffl-r; t ifi~C 

§=ft. 

[0044] a fc: LTf%^m$tL/tB*«ft-t^', 40 

JE-^aiSHI^'C* 3 ?*!*] 640B*S[t*|fi] 480BSKO 

[oo45]^«2ii, sie^riB) i /4 mmm\ % mm 

X'foh* Tk^JjfaWmM^lifthix^^,, CCD20S 

ts«fctf07<A) #flg) . Sll^-[t]l/2H«PB^[&fcj; 
DCCD2 SrigJKrtft £ 2: fc J: 0 , 05 CD±fl Ifcij^- ± 
a(=7]c J F*'tBll6001ilSiill:^'(cf] 300BS (=1200/ 4 ) 50 



*§HB2 002-199266 
8 

tlMt^atc, MSit{ilBia^l/4i;^ftOT', C 

c d 2 a»s>«wwi#£ ffliatcM^tH-r <r t ft . c 

C D 2 j&> § tit: WtflMI^A 1 , Of*fU3 I ^ixT 

*^F : S'fH]6401i3SSil^rfB]480B*^lifta ; '— ? t & ft . 
^^B8cD^BH(C^-b''lim^'^§ti.ft it t 

^ftc 

[0046] i cOHJfcWc X ft 7-' 4 i/X4- ■ Xi~)V ■ ^? 

^^afcX-A ■ XX .y^l3^A,^-^^3fXftffl^S(C 

JCEtT X— AfUS^S § ft ft . 8 (c^^ $ tl 

^Mfc^t-=t a tc, a^as t«ss*i«HflUifc 

i^<oB«** i mcom&t Lxm^^Msizm^ti^ x 
a t^x-Ajtaa^ft^ft . 

[0047] icoHJSMfc J; ftx ^'^^ ■ x^;i- ■ ^ 

tt, * 3 F*|6ll/2iS3PSS#SliCfr|6ll/'218WBBI* 
lg»^f ioixft . TKT-^TIftJ^X— Afg^'l . 25fglil± i: 

^cft fczkT^rmwifilEfi^ifi*)^, i / 

Xdiz, X— Atl^* i >K J F^r|fi]512B* (512B#xl.25 
= 640 ) , Sitter |*I384BS ( 384BS X 1 . 25 = 480BS ) 

■jm\/2 mmiFcsmwjjm 1 / 2 bs^ i § ig«j^tf 
font* x—Amw.&yi<. j \ L Jjfi\5i2mm (512BSX1.25 

=640) , ^It*|p]384Bfg (384B*X1.25=480BIS) 
X 0 ttWf , X— Afg^(±l . 25fgl^±^tOTvK¥^T 

[0048] m^mm±-x*x—i±mMt)\ ^^512 
mm, mm.yfms4.mmTh ft t , 7K¥^^ix / 2b« 
M-^sittriai 1 /2mmm%\%<7mm^ x v&btuzc 

C D ffi jfj|S«fc:*Jtt* X-Afl« A z 2 (i , 7jc^r6]64 

0B*ai£^rrft]480B*<50ffi^ h ft . 7K¥^r[niox— a 
fll*fl«l . 25UI± t ^rft fc , ^Bffe±t=i3 (f ft X- Affi 

iAz 1 WTk^fttfoBssR B^iBtsjarfc* 1 ?. 
■n\fti/2 wmm&mmjjft 1 x 2 B«ra?i s wigtutc 

i D#^^ccDffiiiBft(^^T«i, MJCB-TftX- 
AfiAz 2«7K^i*]«B*iS:{i:640B3fi*iii;^ 

[0049] hi 6^', i*gl6^IK, 
*-^l640B*T-* ft 3&»ia , 640B* b%Z>Xd (CBXMRI 
L * f-tttf f=5r 4, * V \ B*«ra1(c =t "3 B«^? s ffiT L T L 

sa 0 c\<r)tz^\iz, zcomtWiizx^-T^ wnv ■ 

)V ■ i]* =? X'\% , ±M Lfz X a tc , X- AfS**n . 25f§ 
fiLhfc 5rS i: S (=14 , ^KT^r&I 1 X 2 ffiRft££ll3rffl 

i x 2 B*ra? i s igis^ 1 h wmift i x 4 mmm \ % t 

^rft X a KC C D 2 c^lEiJ^jfe^X £>ftT^ft . tK¥ 



^Bfli&i:, 1600B* BfRWralii^-^isiL 



[00 50] 08(4, -fV V9)V - X*f-)V ■ ijt^oM. 
[ 0 0 5 1 ] ±j*tfcJ: a t, X- Afglf^l . 25fg*}W 

1 /4 B«Pa13l Sfc!Sr4.±3*Lfc«fc-3 CiE^^I 1 / 

Mot, HMOffiTSr^fcEfritT^ & . 
[00 52] £tz, WttW£&&MW3jfo 1/21 

mi§ i s bmkc «t o c c d 2 ^ $ tifzmmm^ 
imm t mwjj&i 1 /4i*^[# B»tc «t o c c d 2 

5 . C C D 2 & Olfttfcfl -f-Ol^^tB L B3WtrF^£ 
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[02] CCDC0ffiB£S«S5CWt^LTV^. 

[03] (A) iiCCDcD-§P£, (b) *J«J:tf(C) tifi-? 

[ 114 ] tK^ISJ 1 / 2 B*^Sfi^T&I 1 / 2 BStP H l 

5 1 * (c i 0 # h titz c c d tfj jj mm. t $&jm& t <n m\% 

[05] SB^m/4HS^ISfcJ:9#6*ufccc 
d ai^jBft t fi^Bft t coMffi £ ^ LT v ■> & . 
[06] (A) *>6(0 (4. SlflEiSI&^IBift^Ki 1 *^ 
10 LTV^S. 

[07] (A) fciVXB) J4, 7WlE3lS&Oigi)jO«^Sr 

[08] WfcftjW^ftf *«^*^rf^>f A ■ -^r- 

[W^-OlSHfl] 
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8 n^iia 

12 9 A 5 • ^iJT-l/— ? 
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